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pests. Efforts are under way to attack with poison gas 
the locusts which overrun parts of the Philippines, 
Kansas and other parts of the United States. There 
has been little success in attacking the cotton boll 
�weevel of the South, but this problem has not been 
given up as hopeless. 

Wide publicity has been given recently to tests of the 
efIicienc.v of tear gas in the handling of mobs. Indica
tions are that this harmless but exceedingly effective 
�\Yeapon will largely replace machine guns and clubs 
in such emergencies. 

\Ye have sketched here only a few of the more im
portant uses to which poison gas is being put. There 
li re literally thousands of new applications and every
where in industry these are facilitating industrial 
processes, creating new products, bettering old ones, 
nnd reducing costs. Perhaps we shall yet have reason 
t6 be thankful for the day the Germans released over 
a stretch of Flanders trenches a cloud of greenish gas 
that broke the spirit of the bravest men and sent them 
Teeling and coughing in retreat. 
A Warning Concerning the P,eace-Time Use 

of Army Gas Masks 

WARNING that the Army gas mask, while capable 
of giving protection against the deadly gases met 

<m the battlefield, does not protect against all the gases 
(I I' atmospheres encountered in mines, in the industries 
and in fire-fighting, is given by the United States 
Bureau of Mines. 

The dangers from gas that city firemen face and the 
need of standardized methods of protection against 
them have been pointed out. The need of a knowledge 
(If such gases on the part of city firemen has been espe
dally emphasized by overconfidence in the capacity of 
the Army type of gas mask to protect the wearer against 
industrial gases, an assurance that has probably arisen 
llecause soldiers were taught that the United States 
Army gas mask would protect them against all the 
gases they might encounter. This statement, true for 
the battlefield but not true for all industrial gases, 
including products of combustion, has been brought 
back by soldiers and spread generally among workers. 
Furthermore, city firemen and mine operators have 
been circularized with letters and advertisements of 
Army gas masks offered for sale by certain persons who 
made unreserved statements, probably through igno
rance, that the masks would protect wearers in mines 
and burning buildings. The falsity of these statements 
was evident to the Bureau of Mines, which took steps 
immediately to notify the public that Army gas masks 
llad serious limitations, especially when used in fire
ilghting or in any place where unusually heavy amounts 
of poisonous gas are present. This warning has been 
verified by the actual experiences of some city firemen 
who have tried Army masks. On the other hand, the 
excellent qualities of the masks have also been demon
strated at fiJ;es. 

�Whether or not firemen should adopt the Army gas 
lllask for general use has been much discussed. Theo
l'etically it would seem that the half-hour oxygen-
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breathing apparatus, which keeps out all gases and 
supplies oxygen, would be much safer than the gas 
mask for tire-fighting. But practical experience shows 
that firemen, as a rule, do not favor oxygen-breathing 
apparatus. To them it seems cumbersome and uncer
tain in action. The combination of oxygen cylinder, 
breathing bag, regenerator canister, valve and pressure 
gage appears too complicated for the rough and ready 
work of fire-fighting. Although such apparatus has 
been on the market for a number of years, it is seldom 
put into practical use, even when on hand, at fires. 
Firemen prefer to take their chances unencumbered, or 
at most simply to tie a wet handkerchief or towel over 
the nose and mouth to keep out some of the smoke. 

Therefore the utility of the gas mask must be con
sidered from the practical point of view rather than the 
theoretical. A review of the many reports of tests in 
experimental fires by city fire departments shows : That 
firemen are favorably impressed with the simplicity of 
the gas mask and will wear it ; that in the .great ma
jority of these tests it protected the eyes and throat 
from irritating smoke and was a great improvement 
on sponge respirators and wet cloths ; that the mask 
did not encumber the wearer or retard his effectiveness 
in fire-fighting ; that no special training was required in 
learning how to use the mask ; that in comparison with 
the oxygen-breathing apparatus very little attention is 
required to keep the gas masks in good condition. 

These experiments by fire departments corroborate 
the experiments of the Chemical Warfare Service and 
of the Bureau of Mines in proving conclusively that 
the Army gas mask, when fitted with a canister con
taining cotton filter pads, activated charcoal, and soda 
lime, effectively filters irritating smoke particles, and, 
in addition, protects against most chemical fumes in 
the concentrations likely to be met in fires. 

However, in using the Army mask the following seri
ous limitations must be kept in mind : It furnishes no 
oxygen ; hence it should not be worn into a place where 
a safety lamp or a fireman's oil-burning lantern will 
not burn ; it should not be used where there is reason 
to suspect carbon monoxide, as in smoldering fires in 
basements and other confined, unventi lated spaces, and 
especially in confined places where broken illuminating 
gas pipes add carbon monoxide to the air ; it offers 
very poor protection against ammonia ; finally, the 
Army mask may break down in unusually high con
centrations of poisonous gases. It was originally de
signed for outdoor use, where the poisonous gases are 
considerably diluted with air. Caution must be used, 
therefore, in going into rooms where the concentration 
of the accumulated gas may be great enough to pass 
through the mask. 

Perhaps the most serious limitation of the Army 
mask for fire-fighting is its inability to protect against 
ammonia and carbon monoxide. Although special am
monia canisters are now available, commercially, and 
carbon monoxide canisters soon will be available, the 
fire-fighter does not know in advance what gas or com
bination of gases he may find. Many buildings contain 
ammonia refrigerating plants, and all cities outside the 
natural gas belt are piped for artificial gas containing 
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('arbon monoxide. The fireman, therefore, must have, 
in a single mask, protection against all these gases. 
Enough progress has been made b�';:chemists working 
under the direction of the Bureau of Mines, and subse
quently in the Chemical 'Yarfare Service, in the de
velopment of an absorbent for carbon monoxide to raise 
the hope that a combination canister for a fireman's 
mask which will protect against smoke, ammonia, car
bon monoxide, and practically all chemical fumes, will 
soon be commercially available, "Then this is accom
pl ished a fireman can be protected in any atmosphere 
where a safety lamp will burn. 

In order to promote the production of an adequate combination gas mask for fire-fighters, the Bureau of 
Mines will cooperate with city fire departments in ob
taining more accurate information as to the actual 
gases present in connection with fires, and with manu
facturers of gas masks in testing and approving suit
able gas masks when submitted to the bureau. Fire 
departments desiring to cooperate in obtaining informa
tion on the presence of carbon monoxide in gases from 
fires should communicate with the Pittsburgh, Pa., 
experiment station of the Bureau of Mines. 

The ordinary Army gas mask can not protect the 
wearer from poisonous gases in a burning mine. As a 
result of the experience of its engineers the Bureau of 
Mines recommends the use of self-contained oxygen
breathing apparatus by men doing rescue work in 
mines. If such apparatus is not available, it is pref
erable to enter the mine without breathing apparatus 
rather than to trust to other types of breathing appli
ances. The Army gas mask would give the wearer in 
the mine a false sense of security by removing dis
tasteful fumes from the air breathed and allowing the 
carbon monoxide to pass through unnoticed. The smoke 
and gases from fires in mines serve to warn the workers 
of the presence of dangerous gas. 

Detailed information regarding the utility of various 
types of gas masks and breathing apparatus in the 
presence of poisonous and asphyxiating gases encoun
tered in fighting fires and in burning mines is given in 
Technical Paper 248, which may be obtained from the 
Director of the Bureau of Mines, 'Washington, D. C. 

Testing Thermometers 

A NEW edition of Circular of the Bureau of Stand
ards, No. 8, entitled, "Testing of Thermometers," 

contains general information of interest to those who desire to submit thermometers to the Bureau for test. 
Brief sections are devoted to the following topics : The 
standard scale of temperature ; types of thermometers 
accepted for routine and special tests number and choice 
of test points ; test reqUirements and tolerances ; certi
ficates and reports for laboratory thermometers ; 
reasons for refusal to test or to certify ; notes on the 
breakage of thermometers ; general instructions to ap
plicants for tests ; behavior of thermometers ; and 
schedules of fees. 

This publication is now ready for distribution, and 
anyone interested may obtain a copy by addressing a 
request to the Bureau of Standards until the free stock 
is exhausted. 

Left :  Small boat equipped to chlorinate the water of a large swimming pool. The engine exhaust i s  used to counteract the refrigerating effect of the released gas. Right: A small amount of water 

is pumped through the chlorinator, is charged, and � then flows off at the stern 

How Washington, D. C., keeps its immense new swimming pool fit to swim in 
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